Chalcone flavokawain B induces autophagic-cell death via reactive oxygen species-mediated signaling pathways in human gastric carcinoma and suppresses tumor growth in nude mice.
Flavokawain B (FKB), a naturally occurring chalcone in kava extracts, has been reported to possess anticancer activity. However, the effect of FKB on gastric cancer remains unclear. We examined the in vitro and in vivo anticancer activity and autophagy involvement of FKB and determined the underlying molecular mechanisms. FKB is potently cytotoxic to human gastric cancer cells (AGS/NCI-N87/KATO-III/TSGH9201) and mildly toxic towards normal (Hs738) cells and primary mouse hepatocytes. FKB-induced AGS cell death was characterized by autophagy, not apoptosis, as evidenced by increased LC3-II accumulation, GFP-LC3 puncta and acidic vesicular organelles (AVOs) formation, without resulting procaspase-3/PARP cleavage. FKB further caused p62/SQSTM1 activation, mTOR downregulation, ATG4B inhibition, and Beclin-1/Bcl-2 dysregulation. Silencing autophagy inhibitors CQ/3-MA and LC3 (shRNA) significantly reversed the FKB-induced cell death of AGS cells. FKB-triggered ROS generation and ROS inhibition by NAC pre-treatment diminished FKB-induced cell death, LC3 conversion, AVO formation, p62/SQSTM1 activation, ATG4B inhibition and Beclin-1/Bcl-2 dysregulation, which indicated ROS-mediated autophagy in AGS cells. Furthermore, FKB induces G2/M arrest and alters cell-cycle proteins through ROS-JNK signaling. Interestingly, FKB-induced autophagy is associated with the suppression of HER-2 and PI3K/AKT/mTOR signaling cascades. FKB inhibits apoptotic Bax expression, and Bax-transfected AGS cells exhibit both apoptosis and autophagy; thus, FKB-inactivated Bax results in apoptosis inhibition. In vivo data demonstrated that FKB effectively inhibited tumor growth, prolonged the survival rate, and induced autophagy in AGS-xenografted mice. Notably, silencing of LC3 attenuated FKB-induced autophagy in AGS-xenografted tumors. FKB may be a potential chemopreventive agent in the activation of ROS-mediated autophagy of gastric cancer cells.